Rpi', all dominant to recessive allele rp1 for susceptibility, have been distinguished at the Rp, locus.5' 6, 8 Allele Rpid is unique in conditioning resistance to all of 59 P. sorghi cultures collected from various regions of the United States and Mexico. 9 Other dominant alleles have progressively narrower spectra of resistance, but do not fall into a linear array with respect to dominance relationship. In heterozygotes between dominant alleles, resistance is equal to the sum of the resistance of the two separate alleles. In some instances the resistance is equal to a naturally occurring third allele, which leads to suspicion that Rp, is a complex locus or region. 1300 This paper, based on preliminary studies of recombination between dominant alleles, presents evidence that Rp1 is a complex region.
One recessive and eight dominant alleles at Rpl, their sources, and their reactions to four rust cultures used in this study are given in Table 1 . Maize inbreds B14, M14, R168, W22, and W23 carrying recessive allele rp1 have shown no evidence of resistance to maize rust in the seedling stage. P. sorghi cultures 90laba, 936c, and 941bR are single spore isolates. These and culture 930R represent four biotypes which differ from each other in their reaction to different dominant alleles at Rpl.
To ascertain the status of different alleles at Rpl, heterozygotes between two dominant alleles were crossed by a susceptible inbred or hybrid homozygous for recessive gene rp1. The progenies were then tested for rust reaction to distinguish recombinants.
Reciprocal crossing over between dominant "alleles" in trans configuration should generate gametes with two dominant "alleles" or-with two recessive "alleles" with equal frequency. This should result in crossover progeny with resistant and susceptible phenotype, respectively, in a 1:1 ratio. If only one rust culture, to which both dominant alleles condition resistance, is used to evaluate the test-cross progeny, recombinants with a resistant phenotype would be indistinguishable from the parentals, but recombinants with a susceptible phenotype would be readily distinguished. Total frequency of recombinants would thus be double the frequency of susceptibles. In the first four test crosses, the scheme outlined above was followed. Rust culture 9Olaba, to which both dominant alleles conditioned resistance, was used to distinguish the susceptible recombinants in the test-cross progeny. But susceptibles can also arise due to mutation or deletion ofRp1.7 However, if the frequency of susceptibles arising in the testcross progeny was significantly greater than that due to mutation and deletion, the most plausible explanation for the origin of susceptibles would lie in the crossover event.
In test-crosses 5, 6 , and 7, both types of expected recombinants were identified. In all crosses, controlled pollinations were made and susceptible inbreds or hybrids were used as the pollen parent. In test-cross 7, pollen carrying dominant genes Al A2 C R Pr for purple aleurone color was used as a check against selfing or outcrossing.
Frequency of mutation at Rp, was estimated by the number of susceptible plants arising in F1 progenies between homozygous resistant and susceptible lines. Four plants out of 17,749 were found to be susceptible.
Results from the seven allelic crosses are given in (Fig. 1) . The crossover values of (Fig. 1) 6 Another gene, Rpp9, for resistance to another rust, Puccinia polysora Underw., which may be phylogenetically related to P. sorghi, has been discovered only 1.6 map units from Rpl.'0 The similarity and proximity of these genes tempts one to think that the entire terminal region of short arm of chromosome 10 has evolved to its present form by repeated duplication.
Several cases of gene complexes are known in maize and other higher organisms."1 It is still premature to discuss in detail the relationship of the present case to others,'2-'4 but it is interesting that Rpi complexes project a striking parallel to Ab complexes'2 in the lack of linear relationship of dominance among "alleles."
Though genes for resistance have been extremely valuable in controlling plant diseases, very little indeed is known about their structure. Our early results had indicated that the locus for rust resistance in maize is complex.', Recently, loci for resistance to rust, Melampsora lini (Ehrenb.) L6v. in flax, Linumusitatissimum L., have also been reported to be complex.'6 Implications of these findings are clear. Breeding for resistance to rusts and to several other diseases has normally been based on the assumption that a gene for resistance is indivisible and that thus no more than one allele can be used at each locus in self-fertilizing crops. Hence, previous emphasis has been placed on the search for alleles with progressively wider ranges of resistance. It is conceivable now that such "genes" can be produced by recombination and selection. Once constructed, they can be easily maintained and used in conventional plant breeding.
